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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a display element 
having a wide visibility angle, high transmissivity, high 
speed response, and excellent color reproducibility 

SOLUTION: This element is composed of a liquid crystal 
cell formed by holding a liquid crystal layer 7 between 
two oppositely arranged substrates 1, 2 respectively 
having two polarizing plates 3, 4 and electrodes 5, 6 
forming plural opposite pixels between the plates 3. 4. 
The electrodes 5, 6 of both the substrates 1, 2 are 
arranged in parallel so as to be formed by thin conductor 
parts 5-3 to 6-3 and non-conductor parts 5-2 to 6-2 
formed between the conductor parts 5-2 to 6-2 in each 
pixel. When the width of the non-conductor parts 5-3 to 
6-3 is set up wider than that of the conductor parts 5-2 to 
6-2 and both the substrates 1, 2 are combined, the 
conductor parts of one electrode are opposed to the 
non-conductor parts of the other electrode and oblique 
electric fields are impressed to the layer 7. 
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E, &tfte*05S«[O*l£af*(«IJ«: J »ri"5«FE, s 
RE • SS • FE'SS-RE'SS'FE-SS'- 

-iss ^A/T-re t fe *sxsiiea$n5Wfae^ 
[1**12] mnes«co'>^< it-ft* 5 1 to, s 

1 4>iftAfta%aH% 

ISF E, REH^AO-C^S^feS^iKS^*^ 
ffifOM (*#7~E) ifcAJH^iKAS^SI?-?^ 
ffiX-O^fit (^^?7-LC) COT^-f^eiS, 45* ftM 

a 45" M60' t'fcs: <h^^mii-^is^^ 

8 0' ^190' £OB#, ftir&ttA£t5%ft' : HC%E 

*7-LCO/j:tfte^ 4 5' ^8 0' 5fctt0>*, 

<fftfcftA*^£^¥EMFff-e*>a> «7^-i 
ffif&KAfc^EflH:: J: 9 , ffifEfcA&^amcSffi* 

^***«A»Mte»€>fc9, mtt^T* yffeA 
*5V*T\ raASt^R^Fffitl&Wfa^ fcfia^iP 

^ffi-co^rffiAs-tR-cfcs^E^Jx-fc!?. RMSH-sfiir 

l£FE, REWlC^flT-^S^fe^lf-^fi^SR^ 
®T-0^{i (^^7-E) ^fcAtf-^&AfW** 5 ? 
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QtK 0' JJSio" 5fci$OB*, fi&SEiftA^S-flcS: 
EE^^L^v^lilcis^XiWISjftA^EW^, 

^Pin^Wr-fcS) ^--:7;*--^£?<J;!»6* , 5, buIE^ 
fiy-Ekxfly-LCtotei-ftet'K 10* M4 5 

i^TiiuEftA^EW*, 

fKre«fi»^EWicJ:9, ttettfi«^*^ic«E*en 

An LfcttlSfciof* 5&A#*o& cn*ft*«*€$ ft;: 

ttft»ti-6a*«SK 2, 6Rtf 7E«W>feA«^ 

20 [HI** 9] ffi£*#7-E£*;&7-LCO*-*-a 
e a* 4 5' 7?>£8 0* *^C0Nf, 

fcLO^fcEeoftAf^^-CfcD, mtZAtiy- 
E k^fr 7 - LC©^t^ 0 is o* 77^10* SfeSSO 

teAfc^EFiaK ^/uh«:W+53.-7^-AE^ir-fc 

& * 5 * 5 '>* < i: t> 2 ft 6*5 Efl£«* s 4 

30 £ftT^S^<h£#m£-f MS**! 1 , 2, 3, Rl>*6 
CD^rfta^EttwiftA&jnSR*. 

[fs^i o) fn&.fc&m\z£v&-rz&:ft&(Dtii& 

iWt>L< lirtL6^iig^^5JBI^o^7t«^*6 

* £ r £ £*HK i: L 7bHS3R^ l ftM 9 cov vfiuWCEfc 
OffcAfl^*. 

£-*-6J;?Efii2?*vC*i9, IffiEiilAas^JfW-SJE*: 

W^EB$nxv^5 w i: fctttt 4: Lfcf8#1 1 ftS 1 
[Sff#JSi 2] '>*< H-^Ife^^ff^^ 

[ffi*JSl 3] '>*< H-^Si[^7-7^f/W 

* - «:W^6^ ktftWik LfcfB** 1^12(D^f 
KA»lcRtt©«A«^*^« 

50 [IB93omv*»m] 
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10 0 0 1 ] 
[0 0 0 2] 

£><, (J^TLCD fOnXtt* 

LCDIt flIAJi* 18 0" y.±mctiit#*&m*b 

S LCD (ST^iMili) T*>9. 

10 00 3] L7b^L^^bBl)^L^ST^HcT^-r< 
10 0 0 4] — JSe^^- KOLCDH9 0* t^Cft 

fli3 ^ h 7^ F W^/fM^ofc LCD (Tt-t 
tliTFT-LCD) tUStSrt^S, 
[0 00 5] ifi^, rOTN^CDTFT-LCDttPSr 

**MHM«^ £ o . -v** 
BltWBttft*! 0 0* 'JU>fc»\ 
[0 0 0 6] ^7t N lOTNiJWCltllV^y h?* hft 

[0 0 0 7 } M&VltTNtt<D&ftim*&&tZ* 
Wtb LX, H®£rtKfc£#*<3g£±;&S£;frft 

^^ffiV^T^^ft^^efc^i-S*^ (Two Domain 
TN : TDTN^I&ft , ftMBg 6 4 - 8 8 5 2 

0) *;/WE?"J£/f§V\ TDTNtTOoM* 
^SDooain Divided TN (D D T N t*5$fi Y. Koike, e 
t.al., 1992,SID,p798)ft£a5tt^£;ft/t^5. ^*L<b 
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[000 8] L*»L^d 5 b. mbO^ffili, f&tBftffi 
^>-i/LX7f V^LTt 1 ?. »»fc««f*!X'2fiC>Ef6j 

[0 0 0 9] *fc, fcaftJK^a^ttB-CttWriCUfcflB 

tt*fc<+r*tf-e#a#, 

[0 0 10] £ilfc*tU -f^f" (Y. Yama gu 
chi) bit y-f* h Lt^ftV^^KEWO*''' 
f^^^iCSE^OLX, hE^ii LX^ 

K : OCB*- K (Opt i ca 1 1 y Compen 
sated Birefringence mode) 
^^1X^5 (Y. Yamaguchi, eta I. 
SID93 DIGEST, pp 27 7-2 80) , s 
it. P. B o s fefcHIR^Kfi*^*- K«r*3RL-C^ 
5 (P. Bos, e t a 1 . SID'83 DIGES 
T, pp30-3 1) o 

[ooil] rooCB*- K#£#ttt*i££0 2f::^ 

<5 " <h K £ 9 . £><53LaE#cfisfcX, ffif£i$£JS 7 
2l4^teM«8c^)S^^R^^«i:^ , ? (^5 3 

40 fev^jj?*- Ki^otv^o. 

[ooi2] :roi?^ocB i t- Ktt, sfrifiL^Ka 

6, L»>LW*fc, SfifEOCB*- Ktt, ifc£#?-E#] 
li^0X^^^j£X*^t). WSEOCB*- Ktt*£S 
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(0 0 13] ^f:, fliitaoCB^- Kfl, hEW* 

JE*±, *5«fc-c2. 5 VtS< . fc&tfjKBittSBEllfi^ 
tO^oX^*., 

[0 0 14] +#fca:<'h7*h*#6fcttttf1 s 

[0015] sia^siT-tt«[fim<oy ^r-->a 

[ooi6] rittwtfu *ire>tt-;fri;:«teK£ffi¥ 
&\ Jj ft foiz&^x Kit Z&z I n — p 1 a 

KS^S S F LCO«fc ?(C4 5" O^E^ffc <b L 
/:TFT-LCD £$131 Lfc (M, Oh-e, et. al. 'Principle 
s and Characteristics of Electro-Optical Behaviour 

In-Plane SwitchingMode", ASIA DISPLAY '95 DIGEST P 
APER p577-580, 1995) : I PS*— K. 

[0017] :<7)IPS^- Ktt, S S F LCI3I8K £ 
e^ffi^lcjg&^E^^fplSr^kS-Br. 

Ofc6&fcfcfl^£5t*;tttv\ iotT F T — LCD 
[0 0 18] 

co^^- m, itsiss, raass uns 

**) . «^«JK. «««ftt<?©|BJH*s*>9, ^ft<b£ 
£X®£-*-£ LCD l±&a>o£ 0 
[0019] w 3 Lfcttfc*)***- 
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[0020] 

tt**T+*ttRE, &im#0«E©*lz«EfM|J«:*f 

IC, RE-SS-FE-SS-RE-SS-FE-SS 

tSS ZtikkXRE t F Eas££»cEB$ft5Wr 

S^tt^oX** 1 ?, fr-0'pt£< t t>£Si3gfelCRE, 
FE^il-^'ix^ij^cDifr^^T-^^fcaiolco^iS 

20 uxi>, ffirt^rsjtcMurt, Sfig±oi«&»^ 
l x i £fr £ ft £ o 
(0 0 2 1) 2tfcO**tRI8J»ciBe«fi-feA'«:tt»L, 
85>SLttt*^*^*- KITO, U AttL 

^oSig/K<X*«!J»+5 Jt 5 LXv^<DXg&^ 

[0 0 2 2] *«MICfflU^5lKS-fe^i«F«¥0 6- 1 
2 1 6 3 4*K;F£ft5te&*^*^«#fcS#£ep 

ft«¥0 6- 1 2 1 6 3 4 fyCTF £ m^^m^f-lt 
miX^*&\ {g#tfi*2fcffl^fc*#X-fc 

LX^>5. rfttt, H«Jf£1#IB¥0 6-1 2 
1 6 3 4^^$jx5^S^3ff^liiE«S!X-l±^< & 
KSffltcKfi^5ft-T-^XAttL^Jt<7>Sig/tS[a«:$0 

fc©X&0. ;WSW^ettfc«rfc:«Lfc 
■ffftfM. *Sfi+6J:5t*E*OT0 6-l 2 163 
40 4-^£l±&fcoX<^£. 

[0 0 2 3] $fcfcH&E*ffiO'>fc< fcfc-©** I T 
O. SnOx/im^i^t^itillt «ffi±X 
5 «fi#*E*J t I- W^Sffi X # S <t 3 (C 4 

[0024] m^-^ii^tLt, gyteK^ 

50 ^EWXfeO. ^-fifitjIEFE, REPj't'SlJtaxV' 
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C) tf>ft-ffce;^ 4 5* M90" TfcSiftS*^* 

(0 0 2 6) *7c* fltllS^^^-E LCCD/jT 

t^7-LC©4t^B4 s » 45* ^I8 0'-^ 

ffiS&KA#^-E?Ha s . ^/WE^It) L<l±f7UKir*r 
£ftv> (WCffiS^^^BBlc^fTTfeS) ^-7* 

ff&tfMEilSS^EWw.fc 9, fiuSiftfi^3R^»cS 
[0 0 2 7] «frCtt*»* s ftWR«R*tt^e)<C 

sRWffi-co^is-ai-cfe^^E^ir-fe!?, Pm-f 
^¥®r-cD^i (^^7-lc) co/jrme*K o' 7!? 

145' ^JfcSftMUr**. 

[0 0 28] £7t, ffifE**77-E£:*#7--LC©ft 
t^fi*\ 3 0' -CfeSttfiW*^. 30 

[0 0 2 9) SfclCtt, flt|ie*#7-E <t*#y- LC 
(Dte-fft 8 t'K 0" J!?Ml 0' t^^CO^, HfiS&fi^TF 
^^ic^JBE^toU^v^^^TfitJSEKfi^E^J 

•10 0 3 0] fl1jl£FE, REW»-*BE.«rff*Di"*ttf, 13 
1 tw^i 5 <t«**»*«rtt$^ jfoS^EWttiK 

I = 10 X s i n 2 (2 6) X s i n 2 
n/4 h-tflft I = I0ift£, 50 
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*^£^>£/££Eflao Lftt^fiTOtttt 0 J: 9 * £ 
[0031]©! (a), (c) 

T-fet), -t/u^A^tbfci:^{S7t^{5f§^^-trA/|cX 
fl]f$T*# bhtoX'hh, mi (b) tt^EE1KEP»0«*<Di{5 
5#*7 - 2 t^^P^O^A^7 - l<O*t4<0g 

[0 0 3 2] «A«7»cEn»l$tLaSfftti0ffi*m*^ 

[0033] ®3\tt%w<nfc&m*m*<o%njj&ik 

t^A#*E*J£5fcWLfcE"efcS. 01 (c) fc^-f 

Jn^*6«1£tiafcftoTVS5, 03 (a) ft*©** 
73$ 1 1 £^Lfc wil£¥®#3tc^6 t@ 

3 (b) ©J: 5 tft*. **Mo«rfi*/T*fi4lli[EiB[ 

■CO^&j6S-«T-fc5^E?»Ji:U"Ct^. *©#«E 
517-20- WirLTIi@3 (c) fcliW"E*l* s *>6. 

^£©3 (d) tc*H\ S3 (c) , (d) 
icjss^EW*»fi*^*wa5-eo*^--*x-fe 

n : ffiM«ft0>a0r¥A#tt) rHty^ 

(«e) i:^ct, ^o^7t7to{i^^^k$^:<br t 
as-ct 6o ^w^iRa^T^^ tti»£tta»^EW<o 

artms. witttiBjt^tttTt^^E^Ea^-fr 

(Rtc/A) (1) 

[0 0 3 4] (1) «fc*m+5i®4<&*5fcfc<5. 
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£$9, */4 ( + m7r/2 m : 0 , 1, 2, 3") 
T'fiB^IIlO Xsin 2 (R rt/A) £®£„ £oXi§i 

3, £L<ttjr/4*>k (jc/2*>?>7c/4) & 

[0 0 3 5] **W<o«[A^3ff -^li® Ki3 fc^-f 
JEG>*-v7-4 ttA#*-E*ltt*#;Mfc 
T'^fiJlSe c^?tl^4 5' M90' £-J*iWi, JfflttLfc 

«fi»^EWii*^(2:i:ia:^Ufc^(a(wEW5. u 
. «£E«reP3taL^^SS"C«>»*»^E 

10 0 3 6} 0 5 ice (DHL R<0<£*SS^.Xf^»Ufc*: 

v^f n^ir/V t Mil? d = 5 /i m t L, mffi*iF 

18HO, BUlStlS SC0tl^4 //mi UX*5 9. 
^©Eftttatt^h«r*"S^^ (fflEKM^fc* 2 ! 2 

[0037] weiafi«^*^TO»c*i»t5iafi 

^EW*fitiAlt*«fc»»tfciB3t^«>K«lf4*¥fT 

£E£+5J:5#ft* : «:EKU ^wt/uo±TIffi 
O€ffiBfl»C6 0H2O^i6«>SE«ttES*^aiU, 2ft 
(05FfTEa«3t«^*«Jt»« I o \c*ti-Z>&i&K&m 

I / 10 ^5 5 0 nmOffiSfttfJjfefcAatS-fr* 99 

(0 0 3 8] 05 (a) 118 = 90* , R = 0. 3 0 u 
miUt^aWi^ItfeO, (2 5 (b) fifi = 9 
0" , R=0. 2 5 fimt Lfc-feyUbOSIS^X'fc 
9. t3 5 (c) liG = 60' , R=0. 3 0|imtLfc 
■feA.c«?«'€tt*-Ca>9, @5 (d) 116 = 45' , R 
= 0 . 30;imt Lfc-fc^ d (OmfetfZ&X'h 9 , ^.5 

(e) 146 = 60' , R=0. 2 5|imiUt^e<0 

[ 0 0 3 9] vvf h,C0^H^V>X^*SBE^^DL^V^ 
©^(^1/ 10 14 0. 00lgStfc!J, fir^^h7 
*MfcJ4l 0 0 0 : l&JKfcofc. %ck*>Y7*Y* 
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[0 0 4 0] RtC*tLX»4R = 0. 30iimH 

1/iO R=0. 2 5^mCO^ 

i n 2 (Rtt/A) •t^UfcKfi-feA'«>«a£*: 

10 ^*£tM^cXTgl/2ic^67t£>X£>9, 3SEUc$ 

R=0. 3 O^mX-fcSi^lCRiSAft^&S U = 5 
50nm) CD1 /2 £#5fcfcX-&5. 
[0 0 4 1] Bij|£€JE^:EnA0 Lfct^fcteTO 6 <aH£ 4 
5' Jiieo' ii-fttfSfcjfc^tirtt'i* liifA^^tt 

[0 0 4 2] 6£>Htf4 5" ^iS^'i, 6^45' 
M60' iLfctt^tltttL-Cft^I/IO 
20 $</^:a/^, =yh7^h^Tti, 

[0043] 6^60* x 

[0 0 4 4] ^(C<Sjt^^^^^¥nESL^5, <E5 

Kfi^E^*fit«*««ftCl«t^^i-ftS*4 5 

[0 0 4 5] Il7tt^7t^<h&7C*£tI££©U 
^jDU^v>^!gx-roiftfi5>^E^ttt«3tffio»ia 

30 ^ai^*T'*>5. 

[004 6) t^a, b (D7 (a) (b)0 iJfctfcL 
X-t/Uc (c) ) , 4S**^WiA«ft*-C*< , 

/M/IO oft^iS^^^-^v^vNi-tr/u-/?: 

ioX ^EE^WdL^V^S|.XcD6CO<S^4 5 
* 75M6 0' i^i4i ( 9^nJtiiHgx.^il5C < i:^ 

So 

40 [0047] rnfeori»±«*iaj«4fc*sAo»*ft* 
ttMW-*-^-f * tut. 

ttfi^EMttHa (c) (d) (:,TtJ:7^3oM 
X*fe9, ¥>fi®*miK®3 (d) (c^-TJ:^{cp^^ 

[0 0 4 8] [Si«tC^h4:^$^^X7^-AE?t| 
50 WI^LT^T'fcio iot, S3 (d) 
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^l«U8^ti:gl3 (e) ©J;5lw*6. £ 

tmz (a) (b) CD£f>K/j!£ 0 *JH4«K>«^-Cfc 
5, «A****¥iElc#LTttfc*t>ofc«rtfc 

E3 3 (b) J^», **«>tt****WB»cat 

t^^^03 (b) co£?{cte<o ;;t^3^ 

:ii<t6. *ft^no#™*J£8*>ttfc*tLT»A 

[0049]H)13 (a) tt?fcA£*-E*Jtf2vl' h 

9 0" 5fej«-Cfei. zti\*m&$*&%LftJ7tottti,& 
S&teA#*tt£SgfteD/h*^ 

[0 0 5 0] Li»l^6, H^-fS^J^ttA^E 

t5=.-7t-^»^ &A#^E*»Jli#£££ 

[0051] i§i«wri:*eiS3o # co«^iwO^T% 
;t-C^5 0 Hi 3 (c) tt«*»fEW*^Kr|rt 
S^^-Ag^jT'k 1 ?. eco4f^3o* o«te<o# 
^EW*tt«r*Ufct«)-Cfe5. KA#*tf*JWWlfc 
#LE*J;frfi££fc£i*:56SS. KAJH^SMWiO'hS 

[0 0 5 2] ^iXfcttU ttA$HHE3Wfvi'K*:*r$ 

6 0 B13 (b) tt«!»#^E*]tffyV'hfctf£fcV^a. 

3 0' O^g-cO^EWW^UfefcO-Cfeft. ■ 
I 0 0 5 3] flM^r^DL/i^^ag-eoiftA^Ji^ 
tt»ctt&A£^**¥fl^¥ffTfc!K «ttt»ot^ 
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[00 5 4] |S|«*> • i £ 6 CDfctf 9 0 ' (D^Ko^ 
xnxx^b. 013 (d) ttKA#*E*fli**-A'hfc 

X'hZ, Z<Di%£. mi 3 (c) 5\Z&\ZfA'h1- 

10 ttA#*E?"Jtt*££*fc5. 
[0 0 5 5] 025J9O' co^-g-oj; 

m&*A>h j* tLxteVK&tt&i 

k%.n<o®Z\z£iO^ @«s^a«£$itjK£^E^J 
iifiHc££<ttfs 0 ror i»ifiotS^8 o # M9o 

Keofta*8 0 - ecoitfcj:«9lE]«a^rsiii 

20 ICtt^A h $ fcv *a - 7 * - i^E^i^ L < (i* 

loose] ^ittwufcxs^ttffiniiaick^ftfen 

JWEBHittlcSfc-t-*, 
[0 0 5 7 ] fsl^cD- £*A©RM*tt*a*i-*-e^ 
-r 5/^^refco^x%^5t, mtZxtiy-E k*P? 

*:TiM'E^Jt>L<li^/i'h£#$^ (mi 

10' ^14 5" cd^, ffifEftAf^SIWCmfiE^epJta 
U*V^«KJa^"CIWIE»A»^EW*^ ^ h^-J- 
So 

[0 0 5 8] ^htrtf+S:*^:*— AEMT 

7-E b*t>7- LC<Otei-ft e AS 4 5' 7bM80* ?fc 

0* ) fffiaJSA^to^/uS^ffiA^ hUSBB 

ftftEft»W«r**«i»3fiUfca*|SJ^«)^httWJt 

[0 0 5 9] ^ICAlt^CD^SIC^-f 5«teffttl-OV%T 
0 6»±ftA)BJ¥d = 5jim£U t^FE, 
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Mm, m&S SOfgl±4 v mX'h") % ifo&a^OEfate 

hh) ^-7t-WJT'«^ 6=90' , R=0. 
3 0 urn (A = 5 5 0 n m) i: (Ot^fW 

$-frfc3tHA « 4 4 0 (H^B) ,5 5 0 (U*G) , 
6 2 0 (E)*R) nmX'hZo V^n<D$j£t> x ir/KD 
±TS««>*«IB5IC6 OH 2^f^O$fM^JEE«r^D 

[0 0 6 0] ©Ji»fc&>£ e>**^J: 5lc*5RjCWttlci± 

tsft*fftt*sfes. ^nii, (i) xnzTF-rxoic, * 

/J^\> ttoT, fitfSgttAn^fl-JI, tt£ 

[0061] cco-tti, ^lajffisstc^o^-rststffi 

tic. *^i«tt«t>U<ttznfeO»tt«r»6tt«r*DiLfc 

10 0 6 2) H)8 (a) (b) te^-J-i5ftiS 

ft»»»tt«rltoiftfi*t»«:fflv^»^, Di (a) K 

*EWMfc7-2- 1 iff^+SiStt^ntf, h- 

*A><DGLnm±fr*<o&M&*>&ttey®8 <c) cdj; 

1 2- lJS&ttSttORtt* 7-2«rfi€ORfi % 13 
-2d5 h-^^KORft-CfcS. 4fc,-Hffl±^3^h7 

fflK2tfco«^teo-*©ftJ|Z<4t 3 PfTtcEISi-n 
[0 0 6 3] r ^b^W^fffSS^at^JiiSA^E 
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rtirfe^S^^fi-fi^Kfi^^^^E^^lBiJISi-St,^ 

io agaroses. 

[00 6 4] 'M<H-^I^TFT, T 

[0 0 6 5] i t>-^Ofiffi!C*7-7-< 

[0 0 6 6] JfcAS, **MttlB|li*JW*"fS*ai:UT 

t?&*#*EW*:/fli'*"Cv*5*s, fflv^?K&ltf-f t Lt 
^uxr'J^^M, ti^T* 

E*L ^vKEBL MEH&tfwftfcfcS'-f^hSEilS 

x-h n a hu & l fciaa.^ a - t a* r- £ 6 . 

30 [0 0 6 7 ) Sfc, *£Wfi*?fc3M3:£ Ul^i:, 

*f-J-$*SFE* WS«4fe#i¥»WCfc6*SSasilK 
Id, RE-SS'FE-SS'RE'SS-FE-SS 
iSS^A/T-REtFE^a^EB^tLSlSf 

F E *il«lJ«#® £ ^ OlC-Dfti* o 

[0 0 6 8] 

(Hfe^SSi) 19 (c) , (d) ic*i-J:5*«ia 

to^ ^^^^ - ^sfitfflv^. m 

W*«S*©^h7W^««6»4 (c) [ZTfi-t-XolZ. 
1 i$®l$p01 80/imXi 80/i mrt'C^^^ 

50 1, 6-2WlC*5/im©*»OM«K»6-2*«|S 



15 

[0 0 6 9] (d) ligj@co^^^m«^KSLfc^ 

Y^IC3 2 0®^X*fc6o 
10 0 7 0] ( a ) ttA^ttfllSSCDgj^^ 5 O 1 gj 

5 - 2 £ e* ^ ^ 1 8 ;i mXffif^:^ 
TEHtio ffil^tSttl 3|imT'fc5, w<aMK## 

m^i oic^^s. 

10 0 7 1 ] ( b ) ^S^&^^&K&tf <S^S 5 

[0 0 7 2] ^5C0^#gfl5-2 i^6©^t 
#&6-3^5ttr£lU ^6C0^^^Sn6- 2 <h^5 

[0 0 7 3] (a) (b) \Z7Fi-£?\CTmfctLrXM 

i M*»btta*-f 8 - 1 

5, 6lCjg^^I TO^ffl^SrtfCi; 9. Hffl±<73(^ 
n^£ft±£it^0igi§^£ii;&7t 0 r r X\ MIM 
f^^Wt LX/BWcA 1 £*tr£]g&<9* h^^ 
&tM I MStSlcio^^iii^^t LXffi^ft 

fflv>6TOco^fe^. ^T-£I^B#^ffMX£S^co51 

KfaKSI (01<7?9) tUT (t*) B*£/&^A£JcDAL 

-1051 (yis'f/i'hfkmmmi' ) £ffMu ehc 
^t^rtxhK), ±Tm&£ttftmtfrk$\zi s o- 

S^X^/v b £ y * - ^K^J t ^Kf^l^ 

ffttt^: ^da-/1^ («[g5. O^rn) £#fc£gl 
0 0i/mm 2 fc46X5tt^:tR*tel-"C»*LT, C 

2 9 3 (An=0. 132:A = 5 
9 0nm) £&ftUX*iK&*^£?-.£*5fc. 
'[0 0 7 4] L*»6ft, ±£ffifl-ffilc#y:fr-iK;W h 
ri><bft£&*§^& (R= 3 60 nm: A = 5 9 0 nm) 

mjjftt&#-tz>£ : ?\c\tyht>-£x, ttttA&mx* 



(9) #($¥9 - 1 6 0 0 4 2 

16 

0. 0 6 5ic-^i (ft) ^Hy+^ZL 

1-116 5 fcffli^S) t? LTttAMUK^fcffc* UX 

[0 0 7 5] c©j;$icLT»6ftfc*iitt4M***-fc 

h a«*€r»£Lfcir505 (a) 

20 5vt3vP.1l: 
fctffca:*' h7^ htfcli4 0 0:1 X&ofc, 

[0 0 7 6] EP/)D^£l . 5 v t 3 vfflWb'lvC 1 6 P£ 
SH^^L^O^^^^^f^^XSa^L^: 

s , £*>T#t> 2 3ms tftjfcOTN^ I PS^- Ki: 

■^^f-7^y^^PEftUXTV*^3>tfi-^^7 

1^60' s-lsft\CjSfX=*y Vv* hit2 0 0 : 1 

[ 0 0 7 7 ] (Htc^«l2) ©1 0lC^1"J:5>ft€fi& 
*itERA^^6±«K (ffl*tjtft«fi) tUX, RG 
B*^^5*7-7-f/u^-iB«r«:ffiT*^*j-5 I TO 

UXM l M*»€>ft6^ y #7 

X\ ig[£Prtl::RGB3 6fflo€££rffiELfct>OT 

*>i±. :3Ufc«ffi*ffl^t, EcSiBltUX (80 
50 8 0' %&<D£tj: ttft\T-7*y?tm 
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a* fiu te± r m x- h £ a * r ^ -r 
EWtfcsEiMffltteLfc. ::::T-fc«s,$HF-E?<J*e 

[0 0 7 8] &+&W£x7i"<&PlkLtz<r) 

B5>^JRHi#&, D I PfejRf+tf, fc^fe, LBg, Jt 
JUifbfc* B*t§Er*)S:, ^KEfSjfe. fcg£}E£> -f 9 

= :7jj--AE*J*Jf!v*"Cfc, fflE*ffi*J*lcJ:0*6ii 

<0&ftfttemm$t(2ik LTfiii«*#LfcDDTNt£/fl^<b 
[0 0 7 9] L»>5^ T*««l-*«IWIW»i:UriK 

^loofls/mm 2 t4SJ:5«:^«:*tfe^r«:* 

(ft) >;^yV^MZLI-2 2 9 3 (An =0.13 
2:-A = 5 9 0 nm) ^It^^^T^^^ 

[0 0 8 0] Ltf>S&, ±«R*iElCiK h 
tohteZtiM&WL (R=360nm: A = 5 9 0 nm) 

Affile, iB5t«*»ilX*4as»irEiKfi^E^J^tii:^ 
(0 0 8 1 ] r^J:pl-L-C^6ti^«^^f^S^ 

<< vit^h&tt. mfa^zWiZLtzt^zms (cj 

t*i-»tttWI3C04*tt«:#3t. v<DWto%J£\z 
T^>h7^h^#t epADSBEl. 5vfc4vW 
l^f^^y h?;*. hjtl±4 0 0:1 T^o7t 0 EpfloS; 
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£&£cDTN-v> I PS*- K±&©LT«*TS^*H4 
T'bilt* %tt. Bti#L7te = 9 0' <D-tA>ktt&L 

7t^3£^iE®£«<^^e>-f, *> 6 #S affile: 
fefcCiMMSiifc. fifUrtflEl. 5vHvfp1l:^ 
10 6 0* ^-^Ul^T => > h7^hit200 : 1 £i± 

[0082] mfcmm 3)012 \c^-tx b tmm 

o£#7*£££$v\ TX«fcL"CTFTa>e>fcS* 

^-iCTFTl 8-2£ffi^£~ tT'£>9. Z\<nit#>. *t 
20 3*£»{iW+5^fcSI£i:fc5. 

EftJHI<t LT (ft) 0**jS!E^»OAL- 1 0 5 1 

fcfcU JtT£££#fi£-£7t<t#lci 8 0' 2f{£co& 
tt£#ltnK7tr^4&*!£&U fiU^U/c8cotl^3 0 

TiiJ^ i-T-iRA^E^I«:eolSas3 0* 

[0 0 8 3] L*>S&, r*C«l-*«WK*i:UTtt 
40 SAffA55. 0/Jmt//5J:5 «) 9*77^^$ 
^A'KOlft^: 5.^n^<-A' (ftg5. 0/im) 
fftSEJSl 0 Oi/mm 2 <b^a«t3^^^{CTl5:^ 

(^) tWJfO&Z L I -4 3 3 0 (An =0.14 
7:A = 5 9 0 nm) SrttttUT^WOlfltfi*^*-?-* 

[0 0 8 4] ±s^®{C7Ky^-7K^^r h 

a^feftS^fift (R= 360 nm: A = 590 nm) 

*%mmw&&%ttwnfo km&tz> 1 ^ ten 9 $> 

50 ^-fr, La>sft, ^o±'c«*«**tt«asWlEiK*» 
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Affile:, &it&*:®Ute&MZZfc&$*&W%ftk\&# 
lOO 8 5] Z<D£y\ZLX&bftfL*%W<D&&2k7f; 

^ b7t£A#£i*\ gi^£$j£L7t <>: ~ 50 5 (c) 

-c^*^ hzntt. mu%& i . 5 Y ^4vrni 

IC^53yh7^ htfc(i4 0 0 : lT'fco/c, fflfitim. 
BE 1. 5 v ^ 4 vP^^C^V^-C 1 6^^^^U7t^OCr. 

Jgri>i§t15&3^T':&±^ 9 7ms, aW9l5ms 
i»TN^ I PS*- KfcJttfcLTflU&xan^tftt 
T'&oTt. BU^L7te = 9 0' <D-£A>ktt&L 

X, *!9£^fcfc^f&-3fc. ffif£TFT£TF 
Tffift ITT V^tf- 5 ^ 3yta-^770^ ^ £ 

5t^.$n^ 0 HtinttEi. 5 v £ 4 vffllc*s^-c=:/ h 
7* h\t<D^fk^f^mm^tctZ^>. 0' = - 

>rtic^v>T^> hy* Ht2 0 0 : 1 ^htiilt. 
[0 0 8 6] (Ht£<DJf^4) Hi lte^W-ipfcttlSi 

^flwTFT 1 8-2?:ffi'' N iwtX'fc l 3> ZOltfttt 
IcgWfcl TO^v>5: k\z£ 9, 5lffi±o^P^^ 

«£fcU ±TXfc£*fiRi£-£fc££fci 8 0' #ftco 
Sfca^ffltc^v^aJifcifcu ifriELfc scours 
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[0 0 8 7 ] LA»*ft, TS«flllc£fcfflj#SU LT?£ 

fl^K^SMfc* : t?ns<-^ 5 . 0 <i m) 

ffcfcftl 0 0(@/mm 3 t/j:5J: 5tt*»*feKT** 

ix, ^ne > »«iajn«*ji*tta«*©»fitt'tti:LX 

(tt) 4 3 3 0 (An=0.14 

7:A = 5 9 0 nm) LT*^C0&£lt7F;ff 

[0 0 8 8 ] L^5^, ±£tg^ffilc^y*-iK^^ h 
10 ri><bft£ftfSM£ (R = 3 6 0 nm : A = 5 9 0 nm) 

Affile, iSjtffi^^tA^jijajgfi^E^rsjtac^ 

[0 0 8 9] Zn£?\Z\^X&btlfL&%W<D&&%7F 
^^TFD^fMXtff^TOtXfM^ 

-<K*£A#£-&, ®8sf5*iW£Lfc£::5!a5 (a) 

Xft^3^f7^ h£&Jt 0 SttdSJE 1 . 5vi4v|S 
l^&tf £3>- hy* htfcli4 0 0:1 X'hotL. %V)V& 
fl£l. 5 v£3 v|Sqt;:;fcM,>Tl 6PiSS^^^U7t^C0f£: 

S* s S^I£Sra"C£±as !? 7ms. Dt*>TiS9 1 5ms 
£t£&C0TN^I PS*- h'ktt&LXm&X&^ft. 
Xhilt* *Jfc, fltj^L/ce = 9 0' CO-tA^ifc&L 

30 x\ J:<?*t*tt-cfc-9fc. 

[0 0 9 0] fiijIST F T £T F TPGltf) LXTV^ 

*D€ffil. 5 v i 3 v|B5lC*5V>-C=Vh7^ htt<D&ft 

ft&t:mfcl>1ZkZZ>, ^60* =>->^i^v>T3 
Vh7^hit2 0 0 : 1 ^±£*_fc 0 

40 V\ ft^S^^Tttfi^^lff^^TV^^, 

i\ x*f-4y*mtoLXh#¥L-*h l Jfxtm\zl:Z 
[0 0 9 2] 

50 [Hi] #^co&£^^com/££&^-*-£t>cD 
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T\ (a) ttjfc^ttdcOBSEL (b) Jl¥®0, (c) 

[02] tt*ft«OOCB* - KOWdteRW-fSEK 
[0 3] (a) ftS (e) tt**WS>ttA****S>* 

mm, 

[0 5] ^«moiffAft^»^0!>M%^#i£(Dn£fi 

[0 7] ^«WOiK£l(^ff^^Mj£^#1£^)fl|£e 
[0 8] (a) ftg (c) li*«WC0KSai^*^^5E 

[0 9] #^Ote«S^£^c9l 2l*So^Ss£ft^-*- 

st>a>-c\ (a) \±±.&&mmt#&¥-mm. (b) i± 

ll^fat^^cofii, (c) ttTSte®*?^ 
ftco¥®0 x (d) iiTS«OW»«^ffi*o¥ffig|, 
[010] *«9loiott^tttSMtS 
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(a) (b) l±±S«co^ 

J&**fMtO¥ffi0* (c) liT££a*J6tt0¥aB 
0, (d) ttT£tt©*»«;iM**©¥iEBU 

[0ii] ^iswoteoieifiojBte^ttw^sfcoT?. 

(a) U±£ffi®J$ff2ft<O¥®0, (b) tt±Sffi(0*T 

a*^ffl*ospa5ia, (c) \-tTm&wm&vt<ow-ti 
0. (d) ttrfiffiow«ba/Tffi«o¥ffis, 
[0 12] *%W<Di&<Dmfc<Dmtf2&3LWi-Zh<nx\ 
(a) fi±£#®£J&l*tf>¥E0, (b) li±g£o# 
10 $&ft*«*o¥fl5Ek (c) ttT£«B*JBtfcC0¥ffi 

0, (d) ttT£tR©W»f^««<P¥iEEK 
[013] (a) fl£ (d) l±*3g^of£$£&^-f £ 

»S0o 

1, 2-S« 
3. 4 

5, 6-^15 

7- BAH 
8 

20 5 - 2, 
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